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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
controller and electronic equipment capable of reducing 
the overheads of processings and transferring data at 
high speed with the hardware of a small scale. 

SOLUTION: Relating to the data transfer of IEEE1394, a 
packet connection circuit 280 reads the header and data 
of packets from the header and data areas of a RAM 80 
and connects them. By utilizing the generation period of 
header CRC, a data pointer is obtained. Which one of the 
header and the data is read is judged by a code and a 
header pointer or the data pointer is increased. The 
header is generated while fetching the data to the data 
area. While the packets are transmitted from one channel 
for separating a transmission packet area, the data are 
fetched to the other channel. By using a connection 
pointer, the packets of the other channel are 
successively read. An ACK code from a transfer 
destination is written back to the channel of a 
transmission origin. A basic header is rewritten, the 
header is successively prepared and the packets are 
successively transferred until the number of times of 
repetition becomes zero. 
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lit^io] m^menmocD^^-rtiMz^^x^ 
;<<y-y h<?>mm9ci>*t>i&m£hx < z>7? / y 

[UMi 1] v^ic^sjxs^jftw/— Kffi-ew 

turtles' hSr#y-K(c:teil|-r-5fcK>«-y— 

f^. sr»wi-5 y #a t , 

X^ry S©$5j^7n^^ig^^^T< 57^ / y s/v 5 /^ 
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[0 0 0 3] Z<D£ 5* I EEE 1 3 9 4<Z>«Efc:o^ 
Tfc\ T I E E E 1 3 9 4^-f • 

• i/VT/l"**<Dl$Ml (Interface Ap 
r. 1996C01-10M), rpc/9ifl«»ffl^^« 
<&PS®$lJ (Interface Jan. 1 9 9 7^) 
10 6 H~ 1161) , TIEEE1394-1995 

(F i r eW ire) ^yr/^^^^ Vt^/^ 
f^fVT^ljyn |>n/l/j (Interface J 
an. 1 9 9 7(Z)1 3 6-1 4 6l) l-fffj;^ £*bTV^ 
5 e ifc, I EEE 1 3 9 A^mUV.tz.f— *<gi£fl!0» 

B12LV31 *if^*Pe>iT/"CV^-5o 
[0 0 04] L/^L&^ib. ^(?)IEEE 1 3 9 4|:i 

[0 0 0 5] Bf]"fe> ^fiE<£> I E E E 1 3 9 4 jft*&f£<£*t 

fSft^TM 0 0Mbps o?tea|jS*dsjg^fiBi:>fcoT 

vm\^it9s &m^-9%mv&A,tdv~rz>ftt*<D%im 

[0 0 0 6] «5Z2«SSI^Jia*a**t5CPUtt, 

[0 0 0 7] #»BHtt, K±o±5*ft«fWBWH^«* 
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^^-7=7 yr-r^^a^r, jas«*^9^^"y 

#aiSr-&tpri*«F«ti-S e r^J: 9 ^-^-^^^ 
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[0 0 2 1] Sfc##9§tt, ^^«t»ttStt-5**^>y 

5fe»<^*— tr^Sr»tti-5 y ^#a<^ ^^h<£> 

iSiSS*tT*fcr ^ / y ^ M»^£mg&it-f (dig 
[0 0 2 2] *fc##WM\ ^^I^SHRSixS**^/ 40 

or. ^ff^^sLiu^ts^^^^-r^^ai:. 
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miE«d»««***A.#adS, iiuie^ff l& <9 i£ 
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^ y — K^aim-r s * t^^&a&is-rKK t . 

[0 0 2 7] #389!K:J:tWi, ffll^y — K^feteSIStt 

^a^, m^^^-^v^rK9^^^■7 = -^^flfi l coy— k 
rt^^^ici, f-^teMSSit577-A?xri 
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[002 9] 1. IEEE1394 

I E E E 1 3 9 4 OH^i^oV>rffH*i^lft^-r 

So 

[0 0 3 0] 1. 1 t 3 "— **5i£i&&, S5SH£h2Ko^— 
IEEE1394 (IEEE1394-1995, IE 
E E 1 3 9 4 . A) r 100 — 400Mbps (7>?gig 
fcx — ^^giS^S^rflB^:*o'rv^a (IEEE 1 3 9 4. 

0 0-3 2 0 0Mbp s) 0 teiJIiS*^ 5 

[0 0 3 1 ]^/- Kfi^ !i - ti:8lc^^T*3 , 1 

So 4*5, y s/v^Srfijffl-t-ntfiiae 4 0 o om<o 
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#.<D-9"77 ? is a >'<Dm~\*$'7T9l'a>'** 
[0 0 3 6] mi (B) T^y^Pt^t/T^V 

77 pi/a ^m\a^74 y?vi-x*c^ y7&f?&ir 

[0 0 3 7] 01 (C) (d, f*— ^teiHB#<0^^0«^ 

[oo3 8] ^raiWteafettT^y^o^teiS^wifc 
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±9 1 t>«3feKiffi36 s !*<*o"CV>S 0 r*xte, Ell (C) 
[0039] 1. 3 — ISS'J 

y y — «BHUtt^<>^ y -t s> h^«^fTfc>ix5o s > y -»B>J 
^ £ 9 y - ^m^m^mm^- h y - Kas*j£<*n 

[0 0 4 0] *i\ (lO(^y- Kidb^ 

io B»£;h/c^*iv-K) 2 s , y — Kfc\ -<7 

\s^Y J— T^yy 4 %t£Z> 0 mx-Y£M2, (A) coj;? 
\XLJ — KA, B, D, Ej&S«lffi£;h/C^54§'frK: 

KCd, ^rvyhy-f^y7^ (pn) 3*31 feix 

[0 0 4 1] ^7uy hy — 7V r^T'f SrSttEtofcy 

t, ^-w /i-Ky— *r << 7 r <i J — Kidi£5 0 0J 
*tfia2 (A) -Ctt, y— KB^fe/- KAM. y— K 

20 c^iby— KDX^Ei^ft-f^Ky- t^^t-i (c 
n) asaie>ix5 0 ^ tb\z. ioty-KB, am, y— k 

[0 0 4 2] y— KB, COl^iifj:, ^fe^K 

y h y ^ 7 7 ^il o t ^t^£ ^ o m 

?U$m2 (B) tOct^f-, y-KC(Z)^5tl^7l/y 

hs—T^yr^zmzk, y — KB^ai^*9 y— K 

[0 0 4 3] /K- h<Z>Sg|R5t<Z>^T©y— K^g#o^ 
t45/-K^-M^5 0 EI 2 (B) T*fi, y— K 
30 B^/l— htd/^^o IEEE 1 3 9 4TU 4t 

coy - K^s/w— McftS pTfifettdS&So 
[ 0 0 4 4 ] 1 . 4 g SilES'J 

ggjRhsKp-^— {c:*3V^^— hy— Kd>e>iSW 
— K^bUlt-ir/^^ I D^^^iy h^Ki^^n^o 

[0 0 4 5] J:9*ft:W^tt, CT^f^EI 3 id^oU>r , * 
T, A~ hy — KBtOsK— h 1 (S-S^/hSV^— M 
Jw»jRSixSy— KA^, t/V7ID/^^F (gets 

40 [0 0 4 6] ^C, /^fy-FB^-F2 

y— KccotK— M (#-g-<^/hSvv-K— h) td^^n 

^y — KD^t/U7 I D^°^^ hSr^ci — K^r-y ^ hi" 

5 0 ^(d, y-Kcco7K— h2 (##60^:^v^7K— 
*dffiJKSttSy— KE^ir/U^ I D/^y^y hSr^n— K 
^rt^hU ^cofg, y-FC^7n-K^t^Ft 
5o hT-fc^y — KB^t/U7 I D/^y 

[0 0 4 7] -fe/V-^ 7 I D^°<>- ^/ h (d|i#y — KO I 

so *5i£i%z> 0 7x2- y**?x h%ft?m&x-m<D;- K*> 
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b^W^t^^y I D'<fry h(DmWtfc. -<7>#y — 

hSrfT5l*^t?tt, £T<E>y — Kfeir/^y i 
y hS:38LTV^jfel\fc«>, y — VA(D I DttO JdftSo 
y — KAfi, r<Z> I D=0Sr-fe/l^7 I D^^rjy ht^S 

hSrfT5«F^T?tt, y-KA©Wt;i/7 1D^ 

3, 4(^>fe^ 0 10 
[0 0 4 8] @4 (A) Ct/V7IDA7 5'h^7t- 

KOID (PHY__ID) , y y^Jf ^T^tV:/^ 
(L) . *tS'/*!»'h (g a p_c n t ) . 

JS« (s P ) , T^y^Dt^yy-^^tW 
ttsiB^sr^rra*^* (c) % (pwr)\ 
hottffi (po, pi, P 2) *^jc:Bi-rs*«ds 

[0 0 4 9] 4*5, B4 (B) id, y — KgotK— h»35 s 20 

4 fijwjtoa^fctefli 1 y v # i , 

#2. # 3 —-r.y h*7jc*- 0 iK-hS^4~ll 

|l^|:(iWID/^^h#0 (0 4 (A) ) R 
t*#lj&s, 1 2 — 1 9{®<^«^(^fiir/V^ I D/^y h 
#0. #lXV#2dS. 2 0 — 2 7ffl<OiS^j2:tt-fe/V7 
ID^j/b#0, #1. # 2&^# 3 3aSflEfflS*bSr 

[0 0 5 0] E14 (C) , (D) ir/l^ I D 

s<fr*yhbf%m\z. %>ma<D'<fr *y h (PHY^y 
h) y y^y^y K PHYtSS/^^^) 30 

[0051] i. 5 T^fy^nt^yy^^i; 
r^y^pt^yy^^t (irm) i*skT<z> 
[0052] as x id. y?*Txfci£izi&m#m* 

[0 0 5 3] I RM^4tt5fiB*Sr#U (T>f y^n-f 

y-^Srffa-*-6ilB/j*^ru) > lo, »fmi»fc 
4ot^6 (y ^^s^r^^^y^4oTv>^>) y — 
.K<z>«p-c (i RMK«^h,5 *»&*rr sy— .Kcoif 
*c) . /v— h^fttifiv^ (iDMt^H y — kjjs 

I RMicftSo J: 9, AfM6f-te, BI4 (A) o-tr/wy 
I T)/<fr y H£*3^T, I RM^4*L5ffiy3S:^5^ 
5^Sr^-t"C (CONTENDER) fc*;yb£, y 
S^r^^-^^^^Sr^-t-L (LINK_ACTIV 50 
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e) tr^ i c^otv^y — kcq^t*. h 

j&s I RMi:*5 0 #'J;ifc£. /u— hy — K^ir/i^ I 
fry Y<OG\fy Vt L tTy i (^*#^«, ;^hy 
- Vifi I RMC/^o 
[0 0 5 4] 1. 6 9 As-?*9 — V* 

9/^*9 mi (C) \z.mir^^ 9^^9 — H 

[0 0 5 5] v^Jt hTKn^vo// (# 

[0 0 5 6] 1 . 7 y°n 
HSSrfflV^T, I EEE 1 3 9 4C0y°n F^/VM Of 

mm) \^\,-xmw-rz>o 

[0057] IEEE1394 (D^ti h ^/ffi 

Sfc, yyyr/wuv^yyh^ y>- 
-rs 9, y - h'comw^^v) y y-^ti© 

[0 0 5 9] V^tmte, 7FVy^ t £ —9 s 7~=- 

So 

[0 0 6 0] h^^v'ayl^ y — K. 7^ 
4r^-t-So 

[0061] fcii&vy mm. ^f-9^m 

mmmm u ^9—y^—^yzn 

^S^^tbSo 
[0 0 6 2] 2 . 

ts, 

[0 0 6 3] @6|:fcl/^, PHY^y^-7x-71 

[0064] yy^^72o (y^fg) ti, y^ 

«BS:liai-5Iiltt-efc9, y - YWi-X:<0/<fr y hfe^(7) 

^oy°a h=i/uSrH5.L-fc9 y^^72 0 SrSiJ^-TS 

[0 0 6 5] FIFO (AT F) 30, FIFO (IT 
F) 3 2, FIFO (RF) 3 4ft ^fi^i^fg 
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m. y?v-r*mmm. &mm<DF i fo-c*>9, 
yffif&£tiz> 0 xntsmmxt*. r^e>oF i fo3 

[0 0 6 6] DMAC40, 42, 4 4 (2, &>!r , AT 
F, ITF, RFfflODMA3yhP-7tfJ!)5o 
£>CDDMAC40, 42, 4 4 SrfflV ^S £ t X\ CPU 
6 6I^A§H5ri4<, RAM80H^^72 

4 6tt, DMA C 4 0 , 4 2, 4 4 jfe if «r 5 l^S^ 

[0 0 6 7] ^-h-fy^-7x^5 0(t r^y^ 

So 

[0 0 6 8] FIFO (PF) 52lt T^y^— 
^JS^-^V^-f 7^(7)f H f ]TOf-^eg(7)/'^(7)F I FO 
"rfc"9, DMAC 5 4 P Fffi(7)DMAny h n — ^ 
T*£>S 0 l/^^5 6it f>T — — ^ 5 0 

^DMAC 5 4 ^J^TTS I/^^T^5 0 

[0 0 6 9] CPU^y^-7x-^60^ 
i£fflP3£g£r^:/ hn- /V-T5CPU 6 6 b<D4 — 

Ott, 7F^fW6 2, 7 s — ^H»J<t;ElBS6 3, 

"CfcUK P HYfy ^e>gfent< 5 S C L 
[0 0 7 0] /<777^-^t 7 0fi, RAM 8 0 £: 

^^7 2, RAM8 O^CO^^SJttSrWffi- 5«ffHI 
&7 4, ir^7 6£-£ 

[0 0 7 1 ] R AM 8 0 fi, 7^7^t7nfi/^ 

#Jx.tfSRAM, DRAMfcifKJ: flU^SixSo * b 

T, ^iMtii, m 7 dTjcf-J; 5 ^, r coram 8 

[0 0 7 2] 4*3RAM8 0li, #3M(£fl2ffi^^— 
[0 0 7 3] 9 0 0SV^*»*;* 9 2, 9 4) tt, T 
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o t^9 6 («vm4^7 9 8) 

U) fc««Wl£«|«3;h,5 (S2^) o *fc^l 
0 0 (*H1/^1 0 2, 104, 105, 106, 1 
07, 108, 109) tt, mWM<0"f^ ^ (0J*.Kf 

S 4 o 

[0 0 74)^5/77 ^ — 7 0 <Dmt%\£}$& 7 4 
tt, DMA C 4 0 , DMA C 4 2 , DMA C 4 4 , CP 
U^fy^-7^6 0, DMAC5 4^^(7)/U7^ 

T, #>^r , 1 0 5, 1 0 7, 1 0 9, 9 8, 9 4 <D 

^T*l^£, RAM 8 0<D/<^ 110 k<DTni\Hy* — & <D 

SK^aiscsns si 2, sg3^^ov^-rix^ 

20 [0 0 7 5] *3glfi^«B<^io<z>i#»f* v 

SLv^SMHi SttS^^ 9 0, 9 6, 1 0 0 

feJC)«)Wff[gK7 4 tSrR^fc^&So 
[0 0 7 6] «iBH8l^ i«fiR^»*« 

B-Cti, y>-^^T9 0 2fi, PHY^fy^-7x^ 
9 0 0, /U9 2 2^ltPHYf 5/7°iig$^l 
So y ^ 9 0 2t£, FIFO9 0 4, 9 0 

30 6, 9 0 8, CPU-fy^-7x-7910, 9 2 

0^UCPU9 1 2l^t$W 0 *LT\ CPU 
9 1 2fi, /^9 2 4^Lt, CPUCd^/^^ 

^eyt^5RAM9 i 4 usages *x5 0 

[0 0 7 7] #*3 % FIFO904, 906, 908 
ft, 06COFIFO3O, 32, 3 4 ^^t- 
gt9k<D&\/^i><Z>kftZ> fflx.«lO(Z)FIF0^16g 
ffi#) o 

[0 0 7 8] H8 0«^^— ^te3l»J»3$HSrfflV^fc 

40 So PHYfy^9 3 OSr^LTftiloy— K^^gbH 
T#fcg«A^Jry Mi, /<*9 2 2, x — ^feai»J»3S 
19 3 2, 9 2 0 UCPU912 ^SttSt 
So ^Lt, CPU9 12H SttKtofcSff^^S' h 

9 2 4 LTRAM 9 14 id#^iXtp 0 -t L 
T, CPU9 1 2li, FSrT^y^-v'Hy 
JB^fiEffl"C#S «t /U9 2 6^LT77° 

y a ^ji^^^r ^934 i^tei^-r So 

[0 0 7 9] — ^, T^y — ^»<Z5^W ^ 9 3 
4^e>^7=-^5rSSi^rS^(^^, CPU912B, 
50 r^r-^^RAM9 1 4^ffi^j£t? 0 -tLT, RAM 
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9 1 4(7)r^ ^-^5>^tttJn-t"5£ tX I EEE 1 3 

f^»«t9 3 2, PHYf^ 
9 3 Otek*%ftL,XmcD;~- Kt-i^ff £*US 0 

[0080] u&>L*ase>, rcD<fc 5*7*— ^*sai^ffi 

^JzSi:, CPU9 i 2^lM^Sl-K^5o 

SSiSJ-JfeoTt, CPU 9 1 2<D%}M<D*--'S<—^y K 

@io 5 1-, t*— ^teaiffiiwasa 9 3 2 1 

RAM 9 1 4 i^mt^r- RAM 9 I 4 t 

[0 0 8 2] b^L*^se>. r<7>^ife-ett, cpu/^ 

9 2 8^, f-^^9M!9 3 2, RAM 9 1 4 R 
-"C^x — RAM9 14, CPU9 12f B 1t^r 
— ^SSiH, RAM914, T^y >a VJH^^-f ^ 

9 3 4fia^(D7 s ~#mm\z.i&m£tiz>z. t^*s 0 t£o 

ir % c P u/^ 9 2 8 i LT P c I ^j^© J: 5 
[0 0 8 3] mMIT, #H!fe»Jfi-Ctt:ig l IK* 

7^Wi«ti2o, r^y<7-— >3 

Xff ^124 90^ CP U/<X 9 6 

f^»i3SH2 0, RAM 8 0Fnl<Ds<X. 1 
1 0 k&m^Zftm£tlX^Z>o t£o"t\ CPU/U9 

fc, ^9o^fi|-ir, 7*— *<eai*JW36Bi 2o N 
r^y ^--^3 ^®7=>^^ i 2 4M-C7*— ^teassrfT 

El 2 0»^ti5l«^7 9 yy^tfc51^ 
Kite, OSnfiWbTHi^T'— ^SrteSI-CtS J: 5 

^*5o zomsk, cpu6 6©aiftie*«»T?#, 

C P u 6 6 t t>^SrSffl-CS S CP 

u»<* 96^ LT«a>fc/'<^arfleffl-r5iKW***< ft 

[0 0 8 4] 3. aifS^^ry h^^-— h 

3. i #nismm<o»WL 

*HJfi?Kffit?tt, 12] 7}^^ J; 51-, RAM8 0cOf5lt 

[0 0 8 5] W*.fiBl8OJt«0O ,, Ctt, CPU9 12 
KJ\ Sift i"5(HJ*"CF IFO904, 906 Kigft^ 
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7*— # 1) , h 2 (^^^2, t*— 

#2) , /^^3 (—^3, 7*—* 3) £ri£frfS 

— y^l, 7=-^l, ^^^2, x — >?2 N 
^^3, 7*— ^3 J:5*I"IHJ*"CF I FO9 0 

4,9 0 6{^f'^;y hSrA*LftittttfftfeftV\ 

ttor, cpu 9 1 2^<t*afc-^#^.«! i a^ i gj5i^^ 

19, CPU9 1 2©MM*#»i-i<4So 

10 < G 

[0 0 8 6] r*xf-#*LT, IS6<Z>#Hifi^ffi-ChJ\ R 
AM 8 0^fe«M«^^^ffl*^7*-^®«^^SSS 
*tS 0 ±9*ft:Wtett. Hl2fc*ti5fc, ^ 

« £ ti/c— 7*- 9 «« £ tUfCT 2 - 9 

ta^— K^rfcisie^sav «-y — KKUeaii-^ 
#iHff^y hds<a*arre>ix5o ^ot, cpu6 6 

ft^*teaiiS«SrfilJb"t?#5o CPU66iLT 

20 ^^tfijg*t><^"C2fftffcft, 7*— ^(EiSffiiJWieH^a 

[0 0 8 7] *iafi?gffi^J:tbtf, ^3/^*^5/ 

mm<D*—s<—^y KSr«*ft:T*&So «9;Ui, lai 1 

O^^r^—^tei^^tT^S^^^^ CPU66fi, c 
P U/** 9 6 S:^ Lt^ <y ?W$L\^<0*hT 9 i? * 5/ 

/^^12 4H 7= — ^S«©f^ ^*ii^cLT/<^ 9 

t-»* i^A^yc «9 -r 5 n t ds^rfiB^ft So 

[0 0 8 8] ST*3afe^ffii^*3^5^4rs/ 

[0 0 8 9] W*bm 1 3 J: 0 

tt, DMA C 4 0 (jSai-liK*Bl?ft) 
h)g^lElg§2 8 0*tR*UL7 KU^RADRS:»«t 
40 So ^UT, (j£8i£ttMfflf*«0 
Sr, 7^^AT^ir^^IfB*RAM8 0O^y^a« 

-To ^Oivi-LT. ^^^ir-^^^ti, ^ff 

tt, F I F03 0, h$ZT£(Dfc#><D&m-V*~ tT^ 

Srffi^-rS y 2 0, RWPHYfy^U 

[0 0 9 0] r. ^ T% — ty^f^ritX^^^tS^CO 
50 CPU 6 6CO^ty^rii8|S3 0 O^Sfrpo 
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a*»*«B3 o 2a>&<z>}g*fc:Lfcasv\ ^kfr^y 

3^5/^W3 0 0, 7*— *Kt>&*ffi*SB3 0 
2, £AM*&»3 0 4. *9iSLia»K3e»3 0 6©* 

[0 0 9 1 ] ft*5, Hi 4 ic^i-J: 5> i-, -^y^ffi«<© 

o (om^m LaasrfBSifb-e* s Q 

[0092] B8©i«m asm-rsuB*. an*>^y 

Jtn*i*e>*i\ t£ot\ en s (a) K*i-«t5K, 

[0 0 9 3] — jy, *Hlfi?Kffi-Ctt, Hi 5 (B) id* 
rr—AZ^T G£mHltett3 0 4) B\ t*— 

So 

[0 0 9 4] 4*5, 016 (A) KifctfcWC&ttS^T 

(B) K*H16?KfBK*3^t5 7r— A£:*r<o«ya<o:7 

[0 0 9 5] 016 (A) ^r— ^I^Tte, ^ 

I) , t*- # IS 9 U Uf^S2) . «ft 
[0 0 9 6] — Jy % 016 (B) yr—^V^T 

II) , ^<£>m, ^^^f^*»V»#ii*SrfT5 (* 
x^yXS l 2) o -tLT, y*— ^O^iZ^a^T Lfc 
^5^**JWrL (^-r^^S 13), ITT LfcS^Kf* 
»«B*frift*4:»fTl-5 (^7^S14) 0 C(^J:5 
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So 

[0 0 9 7] 4*5, *:Sffi^BiT*ti0 1 7 KTjs-r J; 5 
ffl, *H»fii3lffi©«l^llt5 J: 5 I- tt t> J: v^o 

[0 0 9 8] III, RAM8 Oc^iatftffiftE^lfi^C^ffi^ 
K, #««©*ff©7 Ki/^ifitW P l - P 6 
AM 8 0 fl>#««S>lM XfS, ISSAt fc ^>f S s> 

20 ri, g««aoBRKttSfSffl<z>««s:j£< u mmmm 

y y-* S:*-Sft*Jffl-e# SJ:5 K4S 0 
[0 0 9 9] 018 (A) X'te, RAMi^Rtt?) 

V\ ^oT, 018 (A) Sf, :0lO(7)ft 

[0 10 0] ^nK^fLT, 018 (B) -Cte, RAM 
So ^oT, 018 (B) Sfft^CHli: 

1 $:^mbTV>5PflK, ft^CH2lii^s' h 2^r 

V^SF^K^ CH3K^4rsy h 3 Sr##ii*, CH3H 
40 hSriSff bTV^sraK. CH4l^yh4S:» 

^iZitfo 

[0 10 1] 018 (A) "Ctt, h<^*#3i*isQi 
B*MK««kdSi£^So rtvKWLT, 018 (B) -C 

[0102] jjck, mm^^^/^m^^tc^^ hmm 

50 c^f¥ffl(-OV>T, 01 9 X 02 0 (A) , (B) , 0 2 
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i (a) , (b) Srjfl^TKWf 

[0 103] @1 9iOTtSUBl, SUB 2, SUB 
3, SUB4fl %r# s HI 2 0 (A) . (B) ^ HI 2 1 
(A) , (B) l^jk-t^/U— , 2, 3, 4£r^ 
i-t><^"C*>5 0 ^LT, m?)©SUBl-SUB4fj: 

[0 10 4] £i\ Eli 9£>E i (dTj^i-J: pt^-r^A- 

CH 1 l^^t S UB 1 OteWff^So SUBl^ 

%mre\lt. i20 (a) fc*i-J: t*— ^ft^i^ 
tii) , -tr^ h^^Tv^/ e ^^^r^^-^^^^t 

Uirs/z/T 1 2) 0 ^tt^^ 

7°T13) o ^*U-J;9. T^y tr—i >/b l/m<D"fs<4 
xmfrbRAMlCy*~-9j)m v )&&thZ> 0 ^tt, "f— 
9M ] 0^^<D^(D^ ^-Z^yh^^^y^V 

h-tZ (*TV?T 1 4) 0 

[0 10 5] SUB2^MtH HI 2 0 (B) 

9<DE2X\^ E 1 COSUB 1 OD^X^^T 1 4 (HI 2 
0 (A) ) \Z-^^X^—#mV\k^-7 Y£ 
tLTV^o SoT, ^^^t^fTU -7= — ^ CO® 

2) 0 ^bt, HI 1 9(7) E 2-Tfi. t*— ^CD$t9&^ 

H 1 cDi£{f^:7^£ir :y (^7^12 

[0 10 6] S U B 3 <Dt&mX+\$ , HI 2 1 (A) {£7j<~t 
£5\z.^ *-f^m*^^^ir ^ hZtiX^^&fa&faS: 
«l (^7^T3 1) . ir;y h^nTV^t>i^ 

(7f^^T3 2) o ^tt, Hll 9^E3m E 2 
£^)SUB2(3[)^f^^T23 (HI20 (B) ) M£5l^ 

33) o ^t-c, ^ftf^^^com^, mm*???-* 

±y hir& 4) 0 

[0 10 7] SUB4^im HI 2 1 (B) 

WWrTS Ur^T4 1) 0 Lt, Hll 9coE4T* 
ft, E3^)SUB3^r^^T34 (HI 2 1 (A) ) 

~tZ> (^f?//T4 2) 0 ^LT, Hll 9 0E4TU 
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^T4 3, T4 4) o 
[0108] @1 9(^)E2(7)SUB2 T*f£, HI 2 0 
(B) (7)7f^/T2 2, T2 3(d*i-J;5^. 7*— 9 

^m^y^fc-t V h£tlZ>o ^tt, E3©SUB3t? 
tt, HI 2 1 (A) ^fjy^T3 2, T 3 3 I^tt^ X 0 

10 /M^f*— 9 5i*dSJSlT t/cr t Sr*^*^-** 

[0 10 9] £fcHll 9(^)E2(Z)SUB2lt 020 
(B) O^T5'/T22, T 2 4 ICtj^T J; 5 

*77^^y7$n5i: (ir^/ h£*i/CV^v^) . 
ESOSUBl^ *<^8t9i£*«:*t*T#S J: 0 
\ZftZ> (HI 2 0 (A) <D*Ty"?T 11, T13) „ BP 

20 T% 1 ©^ir^^^— ^ft9 5i*»adSfT*>tbTV^5 

[0110]* fcHI 19^)E6©SUB4H H121 
(B) ^f>7^T4 2, T4 4(I/TtJ:5^ 3lff^ 

^tvTW^^) N E7©SUB3^ 3l{fffl*&S:^^ 
"e#S«t5J-*S (HI 2 1 (A) ^T5//T3 1, T 

3 3) 0 HPfe, r<?DJ:5*i^ff*^7^SrfiEffli-Sri: 

[0111] U-t<D£o\z.~rz>^ tx\ Mwi/-fy 
i:t^fysUB l-SUB4^^/j:Sl o<^^° 

[0 112] *S3, «»^^r^«rffl^^:^5/ h<Ei£ 
40 «><^ig»7K>r v^Sr^-TSr ^Jx.«Hl2 

2 (a) -ett, ii^/t?^^^i, 2, 3\z.xy), */r, 

^ ^9 1 i-J: 9^s^ h 3 asfifcWtiSJT,, HI 2 2 (B) 
{^T^f £o\^<try YZtm\t Zti&o 
h3^saimS*b5i:, iSS^^^3i-J;«9/^^ h2 
a*K*tt»i*4v HI 2 2 (c) J:5«-^s' h2*s 

jUff^tt^o fit, h 2*siSm Stu-Si:, mis 

tf4>-9 2lz£*)s<try h4&Wtfrtti£ti* HI 2 2 
50 (D) \^m1r&o\z.s<try h4«^W 0 
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[0 113] z.<d£ 7r^!>i7jjsi© 

* ^ h ^ig^ LTHi^Sc^tH s nmm £ *x 

[0 1 14] JT, I E EE 1 3 9 4t?tt % 01 (A) 

y-* y - v<d y r - a 9 * r as*RT?£ a <t 5 tcifsr <b 

02 3 (A) ^-Jry M ^>3&ff i-#LTi£oT# 

fc4tryh^)ACK3-KS:, 4 fcV h CD t^v^ ^ 9 4 
O^ftiWUTV^So *L"t, h 2co^f{-^LT 

ACK^-KMot^ti^^ r<^^^ h2i- 
O^T(7)ACKn^ KSrU^^^ 9 4 0 f£Jb#£-<h<5 0 
BP*>, ^?9 4 0OACK3-hU «^*»f^fc 

[0 115] Ld»LftdSe>, i23 (A) OO^ST^I. 

hcOACKm— K^ui/^^ 9 4 0 {£*&^£;tvrv^(£> 

[0116] ZLtDTAM&W&lTZ l IT, 
fry h 1 ^iUfftC^J- LTiSoT #fc A CK^— KSr, ^ 

7-^!)xr^ 9 4 o^e>ie*fflUTflSBu 

fc8H£»<4r 5/ h 2 ^aiMHtefcifrfrr £ t v ^ 5 

Tt*, /^5/M^ACKn-K^iot<5$T\ s< 

fry v 2<Dmmm^^(o^n^m^^n^j:bfj:< 
is (b) <D£?\zmm^*;i'*m^xs<fry h&m 

[0 117] 2 3 (B) "Ctt, s<fry h<^$5i£ 

5fe (f^f^-^ 3 y/-K) a>fcigi£$;h/r<6A 

(7)^t^/K-tfj|tJ: 5t-LTV^5 0 gp%, 0 2 3 
(B) tc*i~J;5t^ ft^/i/CH l tfv^-/ h i 

{H^^t LTlot^/cACK^- KttCH 1 (-ffi^M 
^-r^/^CH2(D^^-iy h 2 0i£{f {r»LT5SoT 

#/cACK3-Kf^CH2^It 0 
[0 118] r^J; 5f-"TSr &'<fry hhMm 

9. if^^y hi^U^ACK^- KdSigoT* 
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[0 119] 02 3 (c) Izmir £ 5 ^r- 

A?x7^ x /^y M©iSffll;:»UTIoT< SAC 

f-#<Dmmk%h) tm^t^mmxir <\^m 

10 [0 12 0] fc*3, K^r^flMWfc, 

123 (B) , (C) \Z./<fr y h(7)ACK^ — K 

i^IJLV\ L/^L-^fe. *HifcW*0 2 3 (B) , 

(c) ^jfei^iafeixsfco-ettsfcvv ep*>, h 

^»^SIlT<5ACKn-F^, 
T<SACK^ - KSrffltSB-liri" ^iittteiH-e* ^ 

tf, ACKn^- K«ii:f Ml^tJ^/^?/ h 

1~£ 0 ^tx, M£L<f3:, if 03 J: 5ft«#tACK3 

^ hi: ACK=i — Ki^»J&Bi«S:*t«FbTS3< £ t 
[0121] 024 (A) -Cte, M 

^^h2 (-^^^2, t*-* 2) 

3, 7*—* 3) ^S^i^^, *©a6«<Z>BB*&S:*^S 
<t 5 ^^M, 2, 3SratfSLT^ 

So 

[0 12 2] b^b*^fe, '<fry M, 2 N 3^[^« 
hXfc^ ^yyi, 2, 3^l^«^fc^T?fc 

Kte»«U"Ca6«f*»*) 0 2 4 (A) c^^fe 

40 fc, /^yH, 2, 3$rigff-rsyh^^, ^7 7 1 — J* 
^T«3E^ffliB^^*«fTU*tttt^ 
tSox, H2 4 (a) T?tt, ^^^rco^HAa 

[0 12 3] ^ni^»Lt, 02 4 (B) -Cte, 01 3 
^^^^^353 0 0 (7y—2±yiiT) dSS*t*S 
^COS^^^ti, 02 4 

(B) i^-TJ: ^^K-T >^^, RPN, t lfcif 

50 [0124] ::tf-M^ 5^— ^««d*5> 
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RPNtt, il 3©tt9agLEllR|9:£SB3 O 6 Mi 9 BSJf 

a X&MJMi-5fcfctf>'lf*£ LT I EEE 1 3 9 4tl 

^ M^SHS F^yf^v'a cofc<£> 

5o tSoT, # is-Vt is a i^mc t 1 <r>m%%k?L!& 

[0125] HI 1 3 C£>i£ff BH&glS 3 0 4 aSj&ftfliiiteS: A 
❖i-5i> ^sy^*t**|Hll»3 1 OdS, 0 2 4 (B) 

>7 r p n ^f^ y / y bxt^ y ^ y ^ y h (jess 

l£$#&x£ 0 r<z>S£&;U3:, RPN#fl*.tf* 
j££*b3 0 roJ:5^-r^^i:T% HI 2 4 (A) i-it^ 

[0126] #J;U2\ HI 2 4 (A) <E>^ffi"Ctt:, HI 2 5 

(A) 51-. hSrSlfi-rSS^ 

A^mTf^, ^^^fpfiK&t^»#a*t, antral 

^❖tSrfTfcJ&ttixtf^bftv^ r.tLi-^LX, H12 4 

(B) tf>^i£-ete, HI 2 5 (B) , H2 6M*H-J;5 

ui) i£*^y^fffi8at;»§a* c^r-s^u 
2) *f?v\ mmm^^-rtb^ Ur^/u3) . 

(A) (^it-<-C^7— A!)x7<7)M^)i^i®tf 

-So 

[0 12 7] 4*3, a6ff*9 5gLEl»W«RPNS:, S 

5 J: J:v\> 
[0128] 3 . 2 

*^aHmB^»*Kov^TRwr5o H2 7i^ fif 

O3 0. DMAC4 0(^f¥#W*fl|jEKC0— WSr^-fo 
[0 12 9] ffiffiWSEJH^y^ri: Lt«IBt5F I 
FO3 0lt FIF OftjjgipJBflHlBS 3 1 £<a &\> F I F 

ownnwi\B\m3 1 fifo^*5^, emp 

TY^T^r^yCU F I FOdS7/W^*S FU 
[0 13 0] DMA C 4 0f3u ^ hJg^[HlSS2 8 

o, T?±*^m?fmm2 9 0, r^ir*g*3g£[p] 

g§2 9 2 % ACK®£i2^S*3££lH]S8 2 9 4 , ACK 
9% &T Kl/^^^(Ua§2 9 6£r^fr 0 
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[0 13 1] s<>ry h^lElSS2 8 OfS, -^sy^SrRA 

^WricStbS^f^s/ hSrfi*arT5lllK-eS>-5 (Hi 
1 2*R8) 0 /<4ry h^gllS2 8 Ott, tf-f^JE* 
[H1SS2 8 4. T KU^3B*l3gS2 8 SSr-g-tfo 
[0 13 2] 3sK>T ^^M»rlHlgS2 8 4tt, RAM8 0^ 

10 fc«><z>[I]ir?fc?K x — *#>f :^&1tll]&2 8 5 4^ 
tP 0 x — * IMfHUgg 2 8 5f*. RAM8 0^b 

@KT?a>9, t c o d emm%8 2 8 6£-&tr 0 tco 
d eWgiJ|llK2 8 6 te, tcode (hy^if^->3^ 

giJi-SElB^ifctK r^tcodetWgiltSri:^ 

[0 13 3] T K^J8tlHl8 2 8 8tt. #>f ^^5E«f 
20 III&2 8 4<Z>ttL*J*i?SrgW\ RAM8 0©Sc*BU7 
K^RADR^4t50Ktfc^ o 
[0 1 3 4] T^ir^S*|gfTlH]^2 9 0 FIFO 

FlFOlNSrT^r-r^tSo y^^^r20 
«\ F I FO I N^T^f^mv^^^lfc T 
D (TxDa t a) (Z)^ ha-^f|f tfcSTDSSrT 

[0 13 5] ftJSTFAILIt i£ff ^*5*t £3*cf&£. 
y^372 0^T^-fe^lf*ISfTlHl»S2 9 OI^U 
30 toh^&fcbb^m^X'hZv 

[0 13 6] T ? ± *^$:$&±m$& 2 9 2 f£ N /<^7r 

5RACK^F I FOlfcffi*IJ»f|llK3 l^fc^FULL 
R*H1 LS*"e fc5 R R E Q 7 7 

[0 13 7] ACKt*ii*8#384HIK2 9 4li, y 
y^^72 0^^TCMP^y77^^ir 7 0 
3&>e>0>WACKS:$H\ WREQ^^77^-v J t 
7 0|I(il^o ACK»J^f-^&7KU 
40 *$8£EIBS 2 9 6 «\ y y^a72 0^t>©TACKS: 
gtt, a6«A*4r* hoffWStgfACK^a- 
KSrWDATA t LTffl^L, ACK4S#It7Kl^ 

[0138] 3 . 3 aiff IfUjGOUjfp 

[0139] if, yy^37 2 0^iff(:ov^tittW 

[0 14 0] aiffBBi&Sr^Ofe^STSTARTdST^r- 
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* 2 (m, * hn-y{f-^Tfc5TDS£^TF I FO 
3 0^feTDS:Si!9iitro -<^»S\ 1)^=7201: 
fi, (H0-H3) „ 7 f — ^ (DO-Dn) (OM 

T?TDS^Kl9ii*ix5o 

[0 14 1] **3, IE] 2 9 (A) ^UT/WUlT 
teaiSixS^HMB^y h<D7*— W Y (IEEE1 
3 9 4jfi») ^tjk-To — *\ El 2 9 (B) ^ RAM 8 

[0 14 2] ST, B2 8©B2l^fffif-CH V V 
^T2 0f3\ TDSSrT^-r-r^LftV^ ffioT B 
3 I^^T £ 9 ^y^JB4 ^7 KVy h"Cfc5H4 
t*y ^=T2 0i;iEt9&*;h,#V\, 029 (B) 

9, y =7 2 Of*. Z.<Dy*— Ptf^f >#&!&mt L 

-rSBPrB^*5VNT, ^/CRC (02 9 (A) £ 
^L^^^JC#ip-rs«!faS:fToTV^o 
[0 14 3] lo^5/hoMM;5«Tt5t, 
5^37201^ B4(^tJ;5t-TCMP^r^r 

^bPHYf j//S:^LtjgS.ixT#fcACK(Z)3 - K 
£ (01 (A) , B2 3 (B) , (C) #JR0 , B5|: 
JiCTACKt ITDMAC4 0|:BJAt5 o £ 
©ACK^^-FU ACKS^^I*^4[H]SS2 9 
4, ACKSJ^f u ^&7 K^M082 9 6C 

2:9s RAM8 o^^^ii^y^f ^S^iiS 
^irt^ftS (B2 9 (B) Og7^7KW^h) 0 
[0 144] W:, F I FO 3 0(DW)itlZ.^^XmW-t 

[0145] FIFO3 0U, 7 — 7 0 

^?>©RDATA4:Slt, T D £ UT y ^ = 7 2 0 (C 

[0146] FIF03 OrtOF I F OjRfBWItfrlEl& 3 
1«\ "9, FIFO3 0OT" 

(FIFO^^h) Sr**^-*-*. tLT F 

1 FO30» (^f-?m=0) \Cft^tiM&\a^ m 

2 8 COB 6 d^i^i: 0 CEMPTY^7^f^/l-t 
£ 0 *^ FIFO30*7^ (-7= — ?m=2) {£#o 

B7Kfj;5l:FULL^7^7-<^ 
(HW) i--r<5 0 F I F O 3 O^^Ciof^^ 
EMPTY, F IFOINCJ;^ DMA C4 0ft 
CDT?±X^mft\5im2 9 0^y^^72 Otrfcx. 
<b*b5 0 ^7c, FIF0 3 0#7/Wil4ofcrift F 
ULUCXV, DMAC4 Ort<Z>T^-fe*B3ft38£lH]Ii8 
2 9 2\U&7Lhfh%>o 

[0 14 7] #Cf^ DMA C 4 0 <7>»ffr£OV^K9li" 
[0148] 7 ? *m-&?&±&)ffi 2 9 2H B 8 \C7jk 
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i-<tp^, FULLiS^T-r^ (LW</U) T&5 
(FIF0 3 4^7/UT?4l^t) £;£{*K:RRE 

O^bRACKSrgttBtSi:, RREQ^7^f^^ 

[0149] 4*3. mmw<xmf¥ 

fC&^ThiU DMA C 4 0 (*HiDMAC4 2) J&>fc 

T, DMAC4 0^b©RREQt, CPU-f^-7 
10 ^ — ^ 6 O^tf?— hffl(^)DMAC5 4;&>£>£>7^-fc-*K 
* (OtherRREQ) £ j&Mft^ LfcS^fclte, RR 
EQ©*mtS 0 — ^ RREQj;n^ CP 
LM — ^ zn— ^ 6 O^zK— hfflODMAC 5 4 
<^7^ir;*5#as&o;fc»£fctt\ B9iOTtj:5^ 
' DM A C 4 0<^T^-fe^S***9f^SSB^t^fcStt 
So tSoT, ^y77^^7 0^P)©RDATA 

yy^^72o^TDi: f^si L?iv\ rcos* 

fc«fc9. #lllfi?glfiT«\ RDAT A£ TD^fitt^l 
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